Abstract. 2014 We study the size dependence of the percolation threshold of square and triangular networks by a computation simulation method.
L'hypothèse d'universalité fournit un moyen d'exprimer cet effet de taille en fonction d'une longueur de corrélation unique.
Abstract. 2014 We study the size dependence of the percolation threshold of square and triangular networks by a computation simulation method.
This work gives an estimate of the accuracy on the threshold determination, which can be reached as a function of the size of the network.
This size effect can be explained using a single correlation length in accordance with the universality hypothesis. Forp smaller than 0.45 we find no conducting configuration whereas, for p larger than 0.70, all configurations are conducting. We characterize the limit of the transition regime by the values pi = 0.52 and The same features can be observed on all the curves plotted for square and triangular lattices.
In figure 2 figure 2 displays the expected divergence of the correlation length around PC. More qualitatively one sees that the value p, (n) p~ (pretransitional behaviour) corresponds to the growth of conducting clusters up to the size n. The value p2(n) &#x3E; Pc (limit of the critical regime in a finite geometry) can be analyzed in a similar fashion if one considers the matching lattice. For P &#x3E; P2, the non conducting clusters are too small to prevent the formation of conducting channels through the limited geometry. We therefore consider the possibility of a critical dependence.
In figure 3 we have tested this dependence using a log-log plot. For [7] using the Potts model [8] . The value obtained here is not inconsistent with the estimates v = 1.3 ± 0.3 given in [6] and also obtained with restricted geometry, and with the better results obtained by Pade's approximants method [9] .
It is also possible to obtain from this simulation an estimate of the fraction of elements in the critical cluster. This result together with conduction data obtained on spheroid networks as a function of size will be presented in a forthcoming paper.
